Math 260

Fall 2024

Exam 2

March 15, 2024

Solwhens

-

Name:

Problem T/F 1/2 3 4/5 Total
Possible 50 15 15 20 100
Received

YOU MAY USE A 3 X 5 CARD OF NOTES.

FOR FULL CREDIT, SHOW ALL WORK RELATED TO FINDING EACH SOLUTION.

- Osborne,

may T be excusedP
My brain is Ayl »

“Who is putting all the Math books
in the Horror section?”



50 points T/F.
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(7) T@

(8)@ F

Answer the following 25 True/False questions. Each question is worth 2 points.
Note: “True” means always true or necessarily true. “False” means that it may be
true sometimes or under some circumstances, but not always or not necessarily.
No explanation is necessary whether true or false.

If 4 x5 matrix A has two pivot columns, then Col A = R?.

A 2-Aim. Sebspace o RE bt not R

If Av, = A,v; and AV, = A,¥, where ¥, and ¥, are eigenvectors of A and
A, # A,, then it must be that v; and v, are linearly independent.

For matrix A, if ¥; is an eigenvector corresponding to eigenvalue A; and
U, is an eigenvector corresponding to eigenvalue A,, then ¥; — ¥, is an eigen-
vector corresponding to eigenvalue A; — A,.

< o )
For 3 x5 matrix A, 3 <rank A <5. r‘mk)q < 315/

S uant N
If arf}atrix A has rank 4, then Ax = b could have a unique solution for some

right hand side b. =p A 'S “b'wf noo=) -ﬁ—-u ’\IM/:a.b'-c

D [f Fe W a ., them Her are o sofns.

If a 5 X 5 matrix A has rank 4, then Ax = b will have no solution for some right
hand side b and an infinite number of solutions for some other b.

If a 5 x5 matrix A has rank 4, then Ax = b will have an infinite number of
solutions for some right hand side b, no solution for some other right hand side b,
and a unique solution for yet another right hand side b.

The area of the parallelogram with vertices of the origin, (1,3) and (2,1) is 5.

Abs. ’Va.lu,—e 0’b /3l T- .
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For any ¥, U,, U3 in R>, span{¥,,¥,, U3} is a subspace of R>.

—
Ul

] is in both the column space and the null space of [3 =3

5 3 =3I
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For a 3 X 5 matrix, the dimensions of the row space and column space will be
different. — —

/4[ng§ = # P|~v0+5

If {¥;,V,, U5} is a basis for R3, then the matrix [¥; ¥, U5 ] is invertible.

=> _le- vnd. = F

If detA = 2 and detB = —3, then det(4+ B) = —

det(4T) = —detA.

If A% = b, then % is in the column space of A.

2ty

b

1
[1] is an eigenvector of matrix lc ] [Ilo} matter what a, b and c are.
1 N = (atbtc)

1 4 713 0 o011 4 711
The determinantof {2 5 8|0 0 O0]]|2 5 8 s 0.
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(19)( T/ F If the determinant of [4 5 6] were 5 (it’s actually not), then the determinant of
0O 0 O

1 2 3 _
[4 5 6‘ would also be 5. 120w 3 - Row/ + Row 2
> 79 ’&&Sn,’L M—e ﬂ&/+-
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20) T @ If the determinant of \4 5 6] were 5 (it’s actually not), then the determinant of
0 0 O

[0 0 0] Sh) PP
4 5 6| would also be 5. a
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1 2 3
21 T @ If the determinant of [4 5 6] were 5 (it’s actually not), then the determinant of
0 0
10 20 30
140 50 60] wouldbe 3. S« 10 10
0O 0 O

For the final four problems, V is a vector space, and vectors ¥y, Vs, ..., ¥, come from V.

(22)@ F If {¥;,V,,..,V,} formabasis for V, then {¥,,,...,¥,} is linearly independent.
23) T @ If {¥;,V,, ..., T} is linearly independent, then {v;,¥,, ..., V,} form a basis for V.

(24)@ F If span {¥;,V,, ..., U, } = V, then some subset of {V;, V5, ..., ¥, } is a basis for V.

(25)@ If dlm V = nand span {v,,V,, ... vn} =V, then {vl,vz, o, Up} is linearly mdependent

ga fv.,-"/ V\’t L4
a  basis Fen V, so



S5points 1. Ifa5 X 9 matrix A has rank 3, then: dimRow A = 3

rank AT = 3

dimNulA = ﬁ — 3 =
If a9 X' 5 matrix A has rank 3, then: dim Nul A - 3 =
Ifa5 X /5 matrix A has rank 3, then: dimNulA = S - 3 - 2

1/3 1/2
2/3 1/2
and corresponding eigenvalues '—1/6 and 1.

10 points 2. Consider the probability matrix A = [ ], which has eigenvectors [_ﬂ and [i]

500
500

That is find [X,]z where B = {[ 1] [ 4]} Don’t just guess—show your work.

] ) O T
LU ) e [
“ef LA (fee) g3y 1 1] See
Soof 7 ¢ [svo)| s |, 1ol 3
/M/?]' o Soo ?[~, > (‘-’]

Second, find X, = A°°x0 that is, find hm Akxo). Again, show your work.
_ Soo[7 oeo [ 7
A K= A
§o 0 [ ( Soo / ] (’-}m / >

— (,__I_)k soo [ # L ['< 2000/ F
ohach —> [ 3090/ F as Kk — o .
Yoo [ 3
000 (= (5204 500

/\)o'l‘"ue St LS i e e-veclr Fomt
ond The 33 e, S5 e-value 7.

First, suppose that X, =[ ] Find X, as a linear combination of [ 1] [z]




11 points 3. Consider matrix A which is row equivalent to matrix B:

1 -5 1 2 -1 1 1 -5 0 4 0 -2
a-lt 52 0 -3 3 ;_fo 01 -20 4
1 -5 3 -2 3 13| o 00 01 1
1 -5 4 —4 5 19 0 00 00 0

First, even though there are six columns, based on the dimensions of A, how do you know

that dim ColA<4? 47y Gl A = Lm Pow A ¢ Hrows

Find the following:
3 3 pi ivots JVl We S. 3 S—

rank A =

A basis for Col A : (‘,,29. (, 06 /(

A basis for Row A : 72,0*0&)5 ’/ 2-/5 Oﬁ A o B

A basis for Nul A: . l . X

T ol €S - 2

Xy~ 2Xy +4 Xb 9

Xs t X, Xb
. | 0o o
X |- x, /0 |+&g| 2 [+ X, |-%
Ky o | 0
Xs o 0 -1
U"J o, 0 :




R 22— —

—x1+2x2+SX3 = 0
9 points 4. Usg/Cramer’s Rule to find x, in the linear system 3x, +5x3 =[-2.
o|l—2 S — 2 /
0
x, = |12 ! b
2 3 -
o 3 5| & }”' 0} 2 8
%
15 points 5. Find the two eigenvalues and corresponding eigenvectors of A = [_g 5
Hint in factoring: 4 -5 = 20
S 4N+ 20
2-% 2 [ _ (2-2)3-r)tL = 2 = 0
sy 3.4 7 = (A4 XA-5)=
_;> 'I\ - q’)g’.

A=Y AX = 4)._(\’{_'3— [A-‘FI)F??:; N=S

-2
-2 2|0 | . I =1 po ~3 2 [0 ]~ ) 3|0
-3 3|0 c vlo -3 210 0 0O |0
\ - 2
K= %2 _ R = X, X T 34X, - Xy ~ X 3
X. = "’> ( - ) - 2
Zh X?. x?.- Xz XZ. l[

Find matrices X and D sothat A = XDX~ 1.

A= 514 011 377
[ o S ||
=
X D X
How do you know that X is invertible?

Tt's cols. ant Kin. ol [u)ldok Wad 6uam-{wl Since they

corrcspow[’ 45 o i ot €- valwes ) i

BTW, His hes mothing T olo Jith A's e-values being O or not.



